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    Abstract
Kalirin-7 (Kal7), the major kalirin isoform in adult brain, plays a key role in the formation of dendritic spines in hippocampal/cortical neurons. Its role in the GABAergic medium spiny neurons (MSNs) of the nucleus accumbens (NAc) and striatum, the areas known to play a key role in the common reward pathway, is not as well understood. Although Kal7 expression in mouse NAc increased in response to cocaine, MSN dendritic spine density did not differ from that for the wild type in Kal7-null mice. Unlike wild-type mice, Kal7-null mice did not respond to cocaine with an increase in MSN dendritic spine density. To explore further the role of Kal7 in cocaine-induced alterations in MSN morphology, we turned to the rat. Based on immunostaining, both Kal7 and Kal12 are expressed at moderate levels in the MSNs of the NAc and striatum. Expression of Kal7 and Kal12 in MSNs of both areas increases after repeated cocaine treatments. Overexpression of Kal7 in cultured MSN neurons increases dendritic spine density, as observed in rats after long-term cocaine administration. Reducing endogenous expression of all major kalirin isoforms in cultured MSN neurons causes a decrease in total dendritic length and dendritic spine density. These data suggest that kalirin is essential for maintaining spine density in NAc MSNs under normal conditions and that Kal7 is an obligatory intermediate in the response of MSNs to repeated exposure to cocaine.
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